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Uvod
Kardiovaskularne bolesti (KVB) vodeÊi su uzrok smrtnosti u
pacijenata na kroniËnoj dijalizi. Pacijenti s kroniËnom bub-
reænom insuficijencijom imaju 10-20 puta viπi rizik razvoja
Introduction
Cardiovascular diseases (CVD) are the leading cause of
mortality in patients undergoing chronic hemodialysis. Pa-
tients with chronic renal insufficiency are exposed to a 10 to
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SAÆETAK: Valvularna bolest srca uobiËajena je pojava
kod pacijenta na kroniËnoj dijalizi. Abnormalnosti ukljuËuju
valvularno i anularno zadebljanje te kalcifikaciju bilo koje
od srËanih valvula, uzrokujuÊi regurgitaciju i/ili stenozu.
Valvularno zadebljanje ili skleroza kod pacijenata na kro-
niËnom programu dijalize najËeπÊe zahvaÊa aortnu i mi-
tralnu valvulu. Kalcifikacija aortne valvule registrira se i do
polovice hemodijaliznih pacijenata, javljajuÊi se od 10 do
20 godina ranije nego u opÊoj populaciji. Valvularna regur-
gitacija javlja se najËeπÊe na mitralnoj, trikuspidnoj i neπto
rjee aortnoj valvuli. Cilj rada bio je utvrditi uËestalost bo-
lesti srËanih zalistaka u asimptomatskih bolesnika na kro-
niËnom programu dijalize. 
U analizu je ukljuËeno ukupno 50 pacijenata i to 35 (70%)
lijeËenih hemodijalizom i 15 (30%) kontinuiranom ambula-
tornom peritonejskom dijalizom. Valvularno zadebljanje ili
skleroza dijagnosticirani su kod 20 (40%) bolesnika. Kod 9
(18%) pacijenata dijagnosticirana je skleroza mitralnih, a
kod 11 (22%) skleroza aortnih listiÊa. Kalcifikacije srËanih
zalistaka dijagnosticirane su kod 12 (31%) pacijenta. Bla-
ga aortna stenoza bila je prisutna kod 3 (6%) pacijenta.
Mitralna regurgitacija bila je dijagnosticirana kod 38 (76%)
pacijenata, aortna regurgitacija kod 14 (28%), a trikuspid-
na regurgitacija kod 24 (48%) pacijenata.
Radi evaluacije stanja valvularanog aparata svim pacijen-
tima na kroniËnom programu dijalize potrebno je uËiniti
ehokardiografski pregled, obzirom na visoku uËestalost
valvularnih bolesti srca.
KLJU»NE RIJE»I: valvularna bolest srca, dijaliza, valvu-
larna stenoza, valvularna regurgitacija.
SUMMARY: Valvular heart disease is a common pheno-
menon in patients undergoing chronic hemodialysis. Ab-
normalities include valvular and annular thickening and
calcification of any of the heart valves, causing regurgita-
tion and/or stenosis. Valvular thickening or sclerosis in pa-
tients undergoing chronic dialysis treatment usually affects
the aortic and mitral valve. Aortic valve calcification is re-
corded in up to a half of hemodialyzed patients, occurring
from 10 to 20 years earlier than in the general population.
Valvular regurgitation occurs mostly in mitral, tricuspid and
less commonly in aortic valve.The aim of the article was to
determine the incidence of valvular heart disease in asym-
ptomatic patients undergoing chronic dialysis. 
The analysis involves a total of 50 patients, of whom 35
(70%) are treated by hemodialysis and 15 (30%) by contin-
uous ambulatory peritoneal dialysis. Valvular thickening or
sclerosis was diagnosed in 20 (40%) patients. Sclerosis of
mitral cusps was diagnosed in 9 (18%) patients and scle-
rosis of aortic cusps was diagnosed in 11 (22%) patients.
Heart valve calcifications were diagnosed in 12 (31%) pa-
tients. Mild aortic stenosis was present in 3 (6%) patients.
Mitral regurgitation was diagnosed in 38 (76%) patients,
aortic regurgitation in 14 (28%), and tricuspid regurgitation
in 24 (48%) patients.
The evaluation of the valve apparatus for all patients un-
dergoing chronic dialysis program requires echocardio-
graphic examination that is to be performed, considering
the high prevalence of valvular heart diseases.
KEYWORDS: valvular hear disease, hemodialysis, valvu-
lar stenosis, valvular regurgitation.
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20 times higher risk of developing CVD compared to the
general population. In patients with chronic kidney diseases,
apart from the usual, traditional CVD risk factors (age, dia-
betes, smoking, arterial hypertension, positive family histo-
ry), the importance is also attached to additional risk factors
typical for uremic syndrome (anemia, arteriovenous fistula,
permanent changes in blood volume, acquired valvular di-
sease, hyperparathyroidism, increased product of calcium
with phosphorus, aluminum overload, iron deficiency, mal-
nutrition, inadequate dialysis, and chronic inflammatory syn-
drome), which on the one hand additively or synergistically
accelerate the clinical course of the kidney disease, and on
the other hand significantly increase the risk of developing
CVD.1
Valvular heart disease is relatively common in dialyzed pa-
tients.2 Echocardiography is an invaluable diagnostic tool for
detecting valvular heart disease even in patients with pres-
ent renal failure and without it. The detected abnormalities
include valvular and annular thickening and calcification of
any of the heart valves, causing regurgitation and/or steno-
sis.3 Valvular thickening or sclerosis most commonly affects
aortic (55% to 69%) and mitral valve (40% to 60% of dia-
lyzed patients).
Calcification of the mitral and aortic valve is a common find-
ing in patients undergoing chronic dialysis with the preva-
lence four to five times higher than in the general population.
The calcification of the mitral annulus occurs in 10% to 50%
of patients in the end-stage of kidney disease. Aortic valve
calcification is recorded in 25 to 55% of hemodialyzed
patients, occurring from 10% to 20 years earlier than in the
general population. According to the study by Roberts et al4
the calcification of mitral annulus was found in 42% and aor-
tic valve calcification was found in 35% of dialyzed patients.
Calcification of tricuspid and pulmonary valve is rare. 
The presence of heart valve calcification is an important
negative prognostic factor. Mortality in patients with valvular
calcification is higher than in patients without calcification.
Valve calcification in dialyzed patients determined by echo-
cardiography is associated with a 2.5 to 5.4 times higher risk
of cardiovascular death. Valve calcification is associated
with other markers of atherosclerosis, such as carotid inti-
ma-media thickness.5
According to the study by Raggi et al6 the cells accountable
for the calcifications in the heart valves could be myofibrob-
lasts. The most important factor in the development of car-
diac calcification is the secondary hyperparathyroidism. Cal-
cifications in the heart valves are etiologically associated
with hyperphosphatemia, increased product of calcium and
phosphorus, hypercalcemia, and calcifications in the blood
vessels.7 Valvular calcification progression can be slowed
down by the treatment of altered metabolism of calcium,
phosphorus and parathyroid hormone in patients undergo-
ing hemodialysis and the use of statins in the general popu-
lation.8
Main valvular abnormalities with clinical consequences ob-
served in dialyzed patients are regurgitant and stenotic le-
sions. Aortic stenosis is recorded in 15% to 20% of dialyzed
patients, while hemodialysis is an important risk factor for
the progression of aortic stenosis.9 A high incidence of mitral
(95%), tricuspid (65%) and aortic (38%) regurgitation has
been observed.
The aim of the article was to determine the incidence of val-
vular heart disease in asymptomatic patients undergoing
chronic dialysis.
KVB u odnosu na opÊu populaciju. Kod pacijenata s kro-
niËnim bubreænim bolestima, osim uobiËajenih, tradicional-
nih Ëimbenika rizika za nastanak KVB (æivotna dob, dijabe-
tes, puπenje cigareta, arterijska hipertenzija, pozitivna obi-
teljska anamneza), znaËaj imaju i dodatni Ëimbenici rizika
karakteristiËni za uremijski sindrom (anemija, arteriovenska
fistula, stalne promjene u volumenu krvi, steËena valvularna
bolest, hiperparatireoidizam, porast umnoπka kalcija s fos-
forom, preoptereÊenje aluminijem, manjak æeljeza, malnutri-
cija, neadekvatna dijaliza i kroniËni upalni sindrom) koji adi-
tivno ili sinergistiËki s jedne strane ubrzavaju kliniËki tijek
bubreæne bolesti, a s druge strane znaËajno poveÊavaju ri-
zik razvoja KVB.1
Bolest srËanih zalistaka relativno je Ëesta u dijaliziranih pa-
cijenata.2 Ehokardiografija predstavlja neprocjenjivo dijag-
nostiËko sredstvo za detekciju valvularne bolesti srca i u bo-
lesnika s prisutnim bubreænim zatajenjem, kao i bez njega.
Detektirane abnormalnosti ukljuËuju valvularno i anularno
zadebljanje te kalcifikaciju bilo koje od srËanih valvula πto
uzrokuje regurgitaciju i/ili stenozu.3 Valvularno zadebljanje ili
skleroza najËeπÊe zahvaÊa aortnu (55% do 69%) i mitralnu
valvulu (40% do 60% dijaliznih pacijenata).
Kalcifikacije mitralne i aortne valvule su Ëest nalaz u pacije-
nata na kroniËnoj dijalizi s prevalencijom Ëetiri do pet puta
viπom od opÊe populacije. Kalcifikacija mitralnog anulusa jav-
lja se kod 10% do 50 % pacijenata u zavrπnoj fazi bubreæne
bolesti. Kalcifikacija aortne valvule se registrira kod 25% do
55 % hemodijaliznih pacijenata, javljajuÊi se 10 do 20 godi-
na ranije nego u opÊoj populaciji. Prema istraæivanju Ro-
bertsa i sur4 kalcifikacija mitralnog prstena utvrena je kod
42%, a kalcifikacija aortne valvule kod 35% dijaliznih pacije-
nata. Kalcifikacija trikuspidne i pulmonalne valvule je rijetka.
Prisustvo srËane valvularne kalcifikacije predstavlja vaæan
negativan prognostiËki faktor. Smrtnost kod pacijenata s val-
vularnom kalcifikacijom je viπa nego u pacijenata bez kalci-
fikacije. Kalcifikacija valvula utvrena ehokardiografski u di-
jaliznih pacijenata povezana je sa 2,5 do 5,4x porastom rizi-
ka od kardiovaskularne smrti. Kalcifikacija valvula povezana
je i s drugim biljezima ateroskleroze, kao πto je npr. karotid-
na debljina intima-medija.5
Prema istraæivanju Raggi i sur6 stanice odgovorne za kalci-
fikacije u srËanim valvulama mogle bi biti miofibroblasti. Naj-
vaæniji Ëimbenik u nastanku srËanih kalcifikata je sekundarni
hiperparatireoidizam. Kalcifikati na srËanim zaliscima etiolo-
πki su vezani s hiperfosfatemijom, poveÊanim umnoπkom
kalcija i fosfora, hiperkalcemijom i kalcifikatima u krvnim æil-
ama.7 Progresija valvularnih kalcifikacija moæe biti usporena
lijeËenjem promijenjenog metabolizma kalcija, fosfora i pa-
ratiroidnog hormona u pacijenata podvrgnutih hemodijalizi
te primjenom statina u opÊoj populaciji.8
Glavne valvularne abnormalnosti s kliniËkim posljedicama
koje su primjeÊene u dijaliznih pacijenta su regurgitirajuÊe i
stenotske lezije. Kod 15% do 20 % dijaliznih pacijenata reg-
istrira se aortna stenoza, a hemodijaliza predstavlja vaæan
Ëimbenik rizika za progresiju aortne stenoze.9 Visoka je
uËestalost mitralne (95%), trikuspidne (65%) i aortne (38%)
regurgitacije.
Cilj rada bio je utvrditi uËestalost bolesti srËanih zalistaka u
asimptomatskih pacijenata na kroniËnom programu dijalize.
Ispitanici i metode
U Klinici za interne bolesti Univerzitetskog kliniËkog centra
Tuzla u Tuzli provedeno je prospektivno istraæivanje u koje
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je ukljuËeno 50 pacijenata koji su bili lijeËeni metodama kro-
niËne dijalize (hemodijalizom i kontinuiranom ambulatornom
peritonejskom dijalizom). Svim ispitanicima bila je uËinjena
je transtorakalna ehokardiografija na aparatu Schiller AT-2
plus prema standardnom ehokardiografskom protokolu.
Rezultati
U istraæivanje je bilo ukljuËeno 50 pacijenata i to 22 muπkar-
ca (44%) te 28 æena (56%). Od ukupnog broja ukljuËenih
njih 35 (70%) bili su lijeËeni hemodijalizom, a 15 (30%) me-
todom kontinuirane ambulatorne peritonejske dijalize
(CAPD). ProsjeËna æivotna dob ispitanika iznosila je 47,3
±12,7 godina. ProsjeËna duæina trajanja kroniËnog dijaliz-
nog lijeËenja iznosila je 42,6 ± 17,2 mjeseci. Od Ëimbenika
rizika arterijska hipertenzija registrirana je kod 62% pacije-
nata, hiperlipidemija kod 60% te dijabetes kod 25% ispitani-
ka.
Ehokardiografijom je u 20 pacijenata (40%) bilo registrirano
valvularno zadebljanje ili skleroza i to kod 9 skleroza mitral-
nog, a kod 11 aortnog kuspisa. 
Kalcifikacije srËanih zalistaka dijagnosticirane su kod 12
(31%) pacijenata, koji su bili prosjeËne æivotne dobi 53,4 ±
8,6 godina. Kod 8 pacijenata dijagnosticirane su kalcifikaci-
je mitralnog, a kod 4 kalcifikacije aortnih kuspisa. Kod svih
pacijenata s kalcificiranim srËanim zaliscima registrirana je
hipertrofija lijeve klijetke, a kod 5 od 8 pacijenata bila je regi-
strirana dilatacija lijevostranih srËanih πupljina.
Blaga aortna stenoza bila je dijagnosticirana kod 3, a blaga
mitralna stenoza kod jednog ispitanika. Mitralna regurgitaci-
ja bila je utvrena kod 38 (76%) pacijenata i to blaga u 13
(26%), umjerena u 19 (38%), srednje teπka u 4 (8%) i teπka
u 2 (4%) ispitanika. Aortna regurgitacija bila je dijagnostici-
rana kod 14 (28%) pacijenata i to blaga kod 9 (18%), a um-
jerena kod 5 (10%) ispitanika. Trikuspidna regurgitacija bila
je registrirana kod 24 (48%) pacijenata i to blaga kod 20
(40%), a umjerena kod 4 (8%) pacijenata.
U ovom istraæivanju kongestivna srËana insuficijencija bila je
prisutna u 17% ispitanika.
Diskusija
U ovom istraæivanju utvrena je visoka uËestalost morfo-
loπkih i funkcionalnih abnormalnosti srËanih valvula u paci-
jenata na kroniËnom programu dijalize. Degenerativne bole-
sti srËanih zalistaka povezane su s duæinom trajanja hemo-
dijalize i promjenama u metabolizmu kalcija i fosfora.
Kalcifikacije srËanih zalistaka bile su dijagnosticirane kod
31% pacijenata. Roberts i sur4 utvrdili su kalcifikacije mitral-
nog prstena kod 42%, a kalcifikacije aortne valvule kod 35%
pacijenata na kroniËnoj dijalizi.
U usporedbi s istraæivanjima drugih autora registrirana je ve-
Êa uËestalost mitralne regurgitacije (76%) i aortne regurgi-
tacije (28%). Straumann i sur10 utvrdili su kod dijaliznih paci-
jenata uËestalost mitralne regurgitacije od 11%, a uËestalost
aortne regurgitacije od 12%.
Ovo istraæivanje potvrdilo je Ëinjenicu da je hipertrofija lijeve
klijetke uËestala u bolesnika na kroniËnoj dijalizi. Glavni Ëim-
benici rizika za njen razvoj su poviπene vrijednosti arterij-
skog tlaka, arterioskleroza, aortna stenoza, anemija, pove-
Êan volumen ekstracelularne tekuÊine (retencija natrija i vo-
de) i poveÊan protok krvi kroz vaskularni pristup za hemod-
ijalizu.11
Patients and methods
At the Department of Internal Medicine at the University
Clinical Center in Tuzla a prospective trial was conducted
involving 50 patients who were treated by applying the me-
thods of chronic dialysis (hemodialysis and continuous am-
bulatory peritoneal dialysis). Conventional two-dimensional
echocardiography was performed according to guidelines
using a commercial ultrasound system (Schiller AT-2 plus). 
Results
The study included 50 patients, 22 men (44%) and 28 wo-
men (56%). Of the total number of involved patients, 35
(70%) of them were treated by hemodialysis, and 15 (30%)
by the method of continuous ambulatory peritoneal dialysis
(CAPD). The average age of patients was 47.3 ± 12.7 years.
The average length of chronic dialysis treatment was 42.6
±17.2 months. From the risk factors, hypertension was re-
corded in 62%, hyperlipidemia in 60% and diabetes in 25%
of patients.
Echocardiography detected valvular thickening or sclerosis
in 20 patients (40%), whereas sclerosis of mitral in 9 and
sclerosis of aortic cusps in 11 patients.  
The calcification of heart valve was diagnosed in 12 (31%)
patients, whose average age were 53.4 ± 8.6 years. Mitral
calcification was diagnosed in 8 patients, while calcification
of aortic cusps was diagnosed in 4 patients. Left ventricular
hypertrophy was recorded in all patients with calcified heart
valves, while the dilation of the left-sided heart chambers
was recorded in 5 out of 8 patients. 
Mild aortic stenosis was diagnosed in 3, while mild mitral
stenosis in one patient. Mitral regurgitation was detected in
38 (76%) patients, mild regurgitation was detected in 13
(26%), moderate in 19 (38%), medium severe in 4 (8%), and
severe in 2 (4%) patients. Aortic regurgitation was diag-
nosed in 14 (28%) patients, whereas mild regurgitation was
diagnosed in 9 (18%) and moderate in 5 (10%) of subjects.
Tricuspid regurgitation was recorded in 24 (48%) patients,
mild in 20 (40%), and moderate in 4 (8%) patients.
In this study, congestive heart failure was present in 17% of
subjects. 
Discussion
This study determined a high prevalence of morphological
and functional abnormalities of heart valves in patients un-
dergoing chronic dialysis program. Degenerative valvular
heart diseases are associated with the length of hemodialy-
sis and changes in the metabolism of calcium and phospho-
rus. 
Heart valve calcifications were diagnosed in 31% patients.
Roberts et al4 determined calcification of mitral annulus in
42%, while the calcification of the aortic valve was determi-
ned in 35% of patients undergoing chronic dialysis.
In comparison with the trials conducted by other authors, a
higher prevalence of mitral regurgitation (76%) and aortic
regurgitation (28%) was recorded.  Straumann et al10 found
the incidence of mitral regurgitation of 11%, and the inci-
dence of aortic regurgitation of 12% in the dialyzed patients.
This study has confirmed the fact that the left ventricular hy-
pertrophy is common in patients undergoing chronic hemo-
dialysis. The main risk factors for its development are eleva-
ted values of blood pressure, arteriosclerosis, aortic steno-
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sis, anemia, increased extracellular fluid volume (retention
of sodium and water), and increased blood flow through the
vascular access for hemodialysis.11
The incidence of congestive heart failure in this group of
subjects was lower than in patients undergoing dialysis in
the USA (46%) and Europe (25%) and higher than those in
Japan (6%).12
Conclusion
The incidence of valvular heart disease in patients under-
going chronic dialysis program is high. The calcifications of
heart valves were diagnosed in almost one third of subjects,
while 3 of the 4 patients undergoing chronic dialysis mitral
regurgitation suffer from mitral regurgitation.
Echocardiographic examination is the golden standard for
the assessment of morphology and function of heart valves.
This non-invasive and cost-effective method needs to be
applied in all patients treated by chronic dialysis.
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UËestalost kongestivne srËane insuficijencije u ovoj skupini
ispitanika bila je niæa nego u bolesnika na hemodijalizi u
SAD (46%) i u Europi (25%), a viπa od onih u Japanu (6%).12
ZakljuËak
UËestalost valvularne srËane bolesti u pacijenata na kroniË-
nom programu dijalize je visoka. Kalcifikacije srËanih zalis-
taka dijagnosticirane su kod gotovo treÊine ispitanika, a mi-
tralnu regurgitaciju imaju 3 od 4 bolesnika na kroniËnom pro-
gramu dijalize.
Ehokardiografski pregled predstavlja zlatni standard za pro-
cjenu morfologije i funkcije srËanih valvula. Ovu neinvazivnu
i troπkovno uËinkovitu metodu potrebno je uËiniti kod svih
pacijenata lijeËenih kroniËnom dijalizom.
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